Involvement of corticotropin-releasing hormone receptor subtypes 1 and 2 in peripheral opioid-mediated inhibition of inflammatory pain.
In painful inflammation, exogenous as well as endogenous corticotropin-releasing hormone (CRH) can release opioid peptides (mainly beta-endorphin) from various types of immune cells and produce antinociception by activating opioid receptors on peripheral sensory nerve endings. CRH mediates its central effects through two high-affinity membrane receptors, the CRH receptor subtypes 1 and 2. It is unclear at present whether the peripheral antinociceptive effects of CRH are mediated through CRH receptor 1 (CRH R1) or CRH receptor 2 (CRH R2). Employing a double-immunocytochemical technique, this study investigated in Wistar rats with Freund's complete adjuvant-induced hind paw inflammation whether immune cells within blood and inflamed subcutaneous tissue express CRH R1 and/or CRH R2 together with the opioid peptide beta-endorphin (END). Additionally, we examined using selective CRH R1 and CRH R2 antagonists whether peripheral CRH-induced antinociception is mediated by the respective CRH receptor subtypes. We found a high degree of co-expression of END together with both CRH R1 and CRH R2 in macrophage/monocytes, granulocytes and lymphocytes within blood and inflamed subcutaneous tissue. Also we observed a high degree of co-localization of CRH R1 and CRH R2 receptors on circulating and resident immune cells. Both the selective CRH R1 antagonist CP-154,526 and the selective CRH R2 antagonist astressin 2B significantly attenuated peripheral antinociceptive effects of CRH indicating the involvement of both CRH receptor subtypes. Taken together, these findings suggest that in inflammatory pain CRH-induced peripheral antinociception is mediated via both CRH R1 and CRH R2 located on END containing immune cells within inflamed sites.